DETERM NATI ON OF TRACE ELEMENTS | N WATERS AND WASTES
BY I NDUCTI VELY COUPLED PLASMA - MASS SPECTROMETRY
EPA Met hod 200.8 (Revision 5.4, 1994)

Tabl e 1A. Summary of Hol ding Times and Preservation for Trace El enents by
I nductively Coupl ed Pl asma- Mass Spectronetry (I CP-Ms)

Anal yti cal Techni cal and Contract Hol di ng Ti mes Preservation
Parameter @

Trace El enents Technical wi thout nercury: HNO; to pH <2
in Water 180 days from coll ection;

Cool to 4EC *2EC
Technical with mercury:
28 days fromcollection;

Contract wi thout nercury:
35 days fromrecei pt at |aboratory;

Contract with mercury:
26 days fromrecei pt at |aboratory;

Trace El enents Techni cal wi thout nercury: Cool to 4EC *2EC
in Soil 180 days from coll ection

Technical with nmercury:
28 days fromcollection

Contract wi thout nercury:
35 days fromreceipt at |aboratory;

Contract with nmercury:
26 days fromreceipt at |aboratory;

a | ndividual target elenments are listed in Table 1B

Data Cal cul ati ons and Reporting Units:

Cal cul ate the concentration of individual elenents according to the equation
specified in Section 12.0 of Method 200.8. Report water sanple results in
concentration units of micrograns per liter (Fg/lL).

Report soil sanple results on a dry-weight basis in mlligranms per kil ogram
(mg/ kg). Report percent solid and percent npisture to the nearest whole

per cent age poi nt.

For rounding results, adhere to the follow ng rules:

a) If the nunber followi ng those to be retained is |ess than 5, round
down;

b) If the nunber following those to be retained is greater than 5,
round up; or i . . .

c) If the nunber following the last digit to be retained is equal to
5, round down if the digit is even, or round up if the digit is
odd.

Al'l records of analysis and cal cul ations nust be |egible and sufficient to
recal cul ate all sanple concentrations and QC results. Include an exanple
calculation in the data package.
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TABLE 1B. Target El enents List, CAS Nunmbers, and Contract Required Detection
Limts (CRDL) for Trace Elements by |ICP-MS

COVPOUND CAS No. CRDL for Water CRDL for Soil

(pg/L) (ng/ Kg)
Al um num 7429-90-5 30 15
Ant i nony 7440-36-0 2.0 1.0
Arsenic 7440-38-2 1.0 0.5
Barium 7440-39-3 10 5.0
Beryl I'ium 7440-41-7 1.0 0.5
Cadmium 7440-43-9 1.0 0.5
Chromium 7440-47-3 2.0 1.0
Cobal t 7440-48-4 0.5 0.25
Copper 7440-50-8 2.0 1.0
Lead 7439-92-1 1.0 0.5
Manganese 7439-96-5 0.5 0. 25
Mercury 7439-97-6 0.2 0.1
Mo lybdenum 7435-SB-7 1.0 b.5
Ni ckel 7440-02-0 1.0 0.5
Selenium 7782-49-2 5.0 2.5
Silver 7440-22-4 1.0 0.5
Thal | i um 7440-28-0 1.0 0.5
Thorium 7440-29-1 1.0 D.5
Uranium 7440-61-1 1.0 D.5
Vanadi um 7440-62-2 1.0 0.5
Zi nc 7440-66-6 1.0 0.5
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Tabl e 2.

Summary of Calibration Procedures for

Trace El enments by EPA Met hod 200. 8

Cal i brati on El ement

Frequency

Acceptance Criteria

Corrective Action

| CP-MS Precalibration
Routi ne @

Daily prior to
i nstrunent calibration

Criteria specified in
Section 10.2 of Method
200. 8

1. ldentify the problem

2. Tuning criteria nust be
net before any calibration
st andards, sanpl es,

bl anks, or QC sanples are
anal yzed

Initial Calibration
(m ni mum blank + 1
cal i brati on standard)
(1 CAL)

Initially, Daily;
whenever required, due
to failure of IPC, QCS
or CRDL

Acceptable I PC, QCS, and
CRDL st andards

1. Term nate anal ysis
2. Re-calibrate and verify
bef ore sanpl e anal ysi s

I nstrunment Performance
Check (I1PC)(m d range
cal i bration standard)

Fol | owi ng t he
calibration and prior to
sanpl e anal ysis; after
every 10 sanpl es; and
end of run

90- 110% of expected
val ue

1. Recalibrate and verify
2. Reanal yze sanpl es back
to last good QCS

Quality Control Sanple
(QCS) (Separate source
from | CAL st andards)

Foll owi ng the | PC and
prior to sanple analysis

90- 110% of expected
value or limts |isted
in Table 8 of Method
200. 8, whichever is

1. Recalibrate and verify
2. Reanal yze sanpl es back
to last conpliant |IPC

calibration bl ank

greater
Cal i bration Bl ank After | CAL; every |IPC; < CRDL 1. Term nate anal ysis
Verification and end of the 2. ldentify and docunent
anal yti cal sequence the probl em
3. Recalibrate, verify and
reanal yze all associ ated
sanpl es
Contract Required After QCS, but before 65- 135% of expected 1. Reprep and reanal yze
Detection Limt (CRDL) sanpl e anal ysi s concentration st andar d
Verification Standard 2. Recalibrate and verify
I nternal Standards In all sanples, IS area within 60-125% 1. Reanal yze all sanples
(rs) ® st andards, and bl anks of the IS area in the anal yzed whil e system was

out-of-contro
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a Perform precalibration routine specified in Section 10.2 of Method 200.8. Instrunment stability nust be

denonstrated by running the tuning solution a mininmumof five times with resulting relative standard
devi ations (RSD) of absolute signals for all analytes of |ess than 5%

b Section 10.3 of Method 200.8 identifies Table 3 for a list of acceptable internal standards. A mni num of
three internal standards nust be used.
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Tabl e 3. Summary of Internal Quality Control Procedures for Trace El enments by EPA Method 200. 8
QC El enent Frequency Acceptance Criteria Corrective Action
Labor at ory One per Batch or < CRDL 1. If lowest sanple concentration is nore
Reagent Bl ank SDG 2 (1 per 20 than 10X the blank conc., no action
(LRB) sanmpl es m ni num 2. |If sanples are non-detected, no action

3. If detected sanple concentrations are

| ess than 10X bl ank conc., all associated
sanpl es nmust be prepared again with another
met hod bl ank and reanal yzed

Laborat ory
Fortified Bl ank
(LFB)

One per batch or
SDG (1 per 20
sanpl es m ni mum

85-115% of expected
val ue

Termi nate anal ysi s
Identify and docunent the problem
Reanal yze all associated sanpl es

Laboratory
Fortified

A m ni mum of 10%
of the field

70- 130% of expected
val ue

Bjwene

Fl ag associated data with an "N

Matrix (LFM °® sanpl es
Dupli cate One per batch or RPD <20% f or sanpl es 1. Flag associated data with an "*"
Sanpl e (DUP) SDG (1 per 20 >5X CRDL; = CRDL for
sanpl es m ni mum sanpl es <5X CRDL
a SDG - Sanple Delivery Group - each case of field sanples received; or each 20 field sanples within a case;

or each seven (7) cal endar

b |f the LFM sanpl e exceeds the calibration range,
LFM recovery cal cul ati ons are not

reanal yzed.

Dilute and reanal yze sanples with concentrations exceeding the range of the calibration curve.
such reanal yses should fall within the nmd-range of the calibration curve.

docunment ati on for
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the sanple nmust be diluted appropriately,
required if the concentration of the analyte added is <30%

day period during which field sanples in a case are received.

re-spi ked, and

Results for

Report results and submt

Revision 03/02/2001




